
orthotics 
and i 

prosthetics 



C O P Y R I G H T © 1966 B Y T H E A M E R I C A N O R T H O T I C S A N D P R O S T H E T I C S 
A S S O C I A T I O N , P R I N T E D IN T H E U N I T E D S T A T E S O F A M E R I C A , A L L 

R I G H T S R E S E R V E D . 



?) li: (il - :: • 
i i-, orthotics 

3llfl ^ ̂  6̂8 
prosthetics ! ™ «• 
the Journal of the Orthotic and Prosthet ic Profess ion 

V o l u m e 22 N u m b e r 1 M a r c h 1968 

second class pos tage pa id at W a s h i n g t o n , D.C., U S A 

Contents 

19 D y n a m i c H e e l C o r d S t r e t c h i n g O r t h e s i s 
James E. Sweigart, CO. 

2 3 H y d r a u l i c s f o r P r o s t h e t i c D e v i c e s 
David W. Lewis, Ph.D. 

2 9 T h e O t t o B o c k A l l P l a s t i c A K P r o s t h e t i c s f o r t h e G e r i a t r i c A m p u t e e 
Fitz K. Schroeder, C.P.O. and John R. Hendrickson 

3 3 T w e n t y M o n t h s E x p e r i e n c e w i t h " P T S " 
Sam E. Hamontree, CP., Howard J. Tyo, CP., and Snowdon 
Smith, CP. 

41 D y n a m i c S p l i n t i n g o f t h e R h e u m a t o i d H a n d 
F. Richard Convery, M.D., J. Pierce Conaty, M.D. and Vernon 
L. Nickel, M.D. 

4 7 A M o d i f i e d M o d i f i c a t i o n 
Siegfried W. Paul, CP.O. 

Audrey J. Calomino, Editor 
Orthotics and Prosthetics: The Orthopedic and Prosthetic Appliance Journal is issued 
in March, June, September and December. Subscription price, payable in advance, is 
five dollars a year in the Western Hemisphere, rate elsewhere is six dollars a year. 
Publication does not constitute official endorsement of opinions presented in articles. 
The Journal is the official organ of its publisher, The American Orthotic and Pros
thetic Association. All correspondence should be addressed to: Editor: Orthotics 
and Prosthetics, 919 18th St., N.W., Washington, D.G. 2006. Telephone, Area Code 
202, 296-4160. 



S O U T H E R N PROSTHETIC SUPPLY CO. 
Q U A D R I L A T E R A L — S H I N B L O C K S 

Ki ln D r y 
Kno t F ree 
S t ra igh t G r a i n 
L a m i n a t e d B a s s w o o d 

C A S T S O C K S 

M a n u f a c t u r e d in o u r o w n p lan t 

T h i n — B e s t K n o w n f o r T a k i n g C a s t 
H e a v y — R e c o m m e n d e d f o r F i t t i ng 

I n e x p e n s i v e a n d C o n v e n i e n t 

C O M P L E T E LIMBS 

P A R T S 

C O M P O N E N T S 

M A T E R I A L S 

SUPPLIES 

L A M I N A T E D S A C H FEET 

Blanks — S h a p e d — Spec ia ls 

Ful l H e i g h t — 30° Kee l 

Ful l H e e l W e d g e 

"Everything jor the Prosthetic & Orthotic Manufacturer" 

S O U T H E R N PROSTHETIC S U P P I Y CO. 
9 4 7 J u n i p e r St. , N . E . , P. O . B o x 7 4 2 8 , A t l a n t a , G a . 3 0 3 0 9 

P h o n e — 4 0 4 - 875 - 0 0 6 6 

March 1968 



THE AMERICAN ORTHOTIC AND PROSTHETIC ASSOCIATION 

OFFICERS 

Pres iden t—Alv in L. M u i l e n b u r g , C . P . O . 
Hous ton , T e x a s 

President Elect—M. P. Cestaro 
W a s h i n g t o n , D.C. 

V ice Pres ident—Wil l iam L. Bartels, C O . 
Por t land , O r e g o n 

S e c r e t a r y - T r e a s u r e r — D u r w a r d R. C o o n , C . P . O . 
Detroi t , M ich igan 

Immedia te Past P res iden t—George H. Lambert , Sr., C . P . O . 
Baton Rouge , Louis iana 

REGIONAL DIRECTORS 

Region I—Robert F. H a y e s , C P . 
H a r t f o r d , Connect icut 

Region I I — J o h n C . G a l l o , C P . 
N e w Y o r k C i ty 

Region I I I—Hans F. Ch r i s toph , C . P . O . 
Ph i lade lph ia , Pa. 

Region I V — T h o m a s L. Map les , C P . 
N e w O r l e a n s , Louis iana 

Region V — R o b e r t E. Fann in , C O . 
Co lumbus , O h i o 

Region V I — A l f r e d Denison, C P . 
C h i c a g o , Il l inois 

Region V I I — B e t t y M. Hanicke , C O . 
Kansas C i t y , Missour i 

Region V I I I — D a v i d C. M c G r a w , C . P . O . 
Shrevepor t , Louis iana 

Region I X — C . R ichard Fade ly , C P . 
Santa Mon ica , Ca l i f o rn ia 

Region X — M a t t h e w G . Laurence, C . P . O . 
O a k l a n d , Ca l i f o rn ia 

Region X I — M o r r i s A . D o d g e , C P . 
Seatt le, W a s h i n g t o n 

AMERICAN BOARD FOR CERTIFICATION IN 
ORTHOTICS AND PROSTHETICS, INC. 

President—Paul E. Leimkuehler , C P . 
C l e v e l a n d , O h i o 

Vice Pres ident—Robert G . T h o m p s o n , M.D. 
Ch icago , Il l inois 

J o h n A . M e t z g e r , C O . 
Long Beach, Ca l i f o rn ia 

Samuel E. H a m o n t r e e , C P . 
Syracuse , N . Y . 

Sec re ta ry -T reasure r—Ralph R. Snel l , C P . 
Memph is , Tennessee 

Immedia te Past President—Bert R. T i tus , C . P . O . 
D u r h a m , N o r t h Caro l i na 

R a y m o n d J . Pel l icore, M.D. 
Ch icago , Il l inois 

E d w a r d T . H a s l a n , M.D. 
N e w O r l e a n s , Louis iana 

Herber t B. W a r b u r t o n , Execu t i ve Director 

A u d r e y J . C a l o m i n o , Asst . Execut ive Director 

orthotics a n d prosthetics 3 



T R U - E Z E 
ANNOUNCES NEW LOW PRICES 
ON (OVER-DOOR) TRACTION SETS 

OD-4 
TRACTION "LOW-BUDGET 1 

SETS 
TRU-EZE (over-door) Traction 
Support with Spreader Bar, 
"Diskard" Head Halter and 
Weight Bag. 
See HH-53 Head Halter Page 
22 in TRU-EZE Catalog. 

LIST 
PRICE *5.75 Write for Quantity Discounts. 

/ 

OD-3 

• 

"ECONOMY" TRACTION SETS 
TRU-EZE (over-door) Traction 
Support with Spreader Bar, 
"Economy" Head Halter 
(med.) and Weight Bag. 
See HH-52 Head Halter Page 
22 in TRU-EZE Catalog. 

LIST 
PRICE *7.00 Write for Quantity Discounts 

0D-5a 
DELUXE SETS 
(NYLON PULLEYS) 
TRU-EZE (over-door) Traction 
Support with 12" Spreader-
Bar. " T R U - T R A C " Deluxe 
Head Halter HH-51 ( S H U 
and Weight Bag. See HH-51 
Head Halter Page 22 in TRU-
EZE Catalog. 

LIST 
PRICE 

Write for Quantity Discounts. 
511.25 

I n d e x t o A d v e r t i s e r s 
M a r c h 1 9 6 8 

C. H . A l d e n Shoe C o . Inside Back C o v e r 

C. H . A l d e n Shoe C o . (Sabel D iv . ) 53 

A m e r i c a n R a w h i d e M f g . C o . 57 

D. B. Becker C o . 14 

Becker O r t h o p e d i c A p p l i a n c e C o . 52 

O t t o Bock O r t h o p e d i c Indus t ry , Inc. 59 

G . W . C h e s b r o u g h C o . 18 

C h i l d Life Shoes 56 

C. D. Denison 60 

D. W . Dorance C o . , Inc. 9 

Fi l lauer Surgical Supplies C o . 51 

F lor ida Brace C o r p o r a t i o n 16 

Freeman M a n u f a c t u r i n g C o . 6 

G u a r d i a n Products C o . , Inc. 52 

Herbst Shoe M a n u f a c t u r i n g C o . 12 

J a m e s R. Kendr ick 8 

K ings ley M f g . C o . 15 

T h e Knit-Rite C o m p a n y 54 

L. Laufer & C o . 55 

M. J . Marke l l Shoe C o . , Inc. 17 

Miller Brace & Surgical Suppor t C o . 55 

T h e O h i o W i l l o w W o o d Co . 4 

Realastic Industr ies 7 

Sabel D iv is ion , R. J . Potv in Shoe C o . 13 

Southern Prosthetic Supp ly C o . 49 

Sutton Shoe M a c h i n e r y Co . 57 

T e n e n b a u m , Prosthetics Back C o v e r 

T r a u t m a n Specialt ies, Inc. 2 

T r u f o r m A n a t o m i c a l Supports 10-11 

T r u e - E z e 4-9-50 

Un i ted States M f g . C o . 5 

W a g n e r O r t h o p e d i c Supp ly C o . 58 

E V E R Y T H I N G 

f o r t he 

Prosthet ic I ndus t r y 

T h e O h i o W i l l o w W o o d C o . 
7 9 - 8 5 C h e s t n u t S t r e e t 

M o u n t S t e r l i n g , O h i o 4 3 1 4 3 
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U N I T E D S T A T E S M A N U F A C T U R I N G C O . 

Worldwide suppliers to the Orthotic and Prosthetic profession since 1947 

T h e U n i t e d Sta tes M a n u f a c t u r i n g C o . a n d H y d r a - C a d e n c e , Inc . 
a r e s e r v i c i n g c o u n t r i e s in e v e r y p a r t . o f tr ie w o r l d . 

W e h a v e e s t a b l i s h e d a w o r l d w i d e r e p u t a t i o n t h r o u g h o u r 
q u a l i t y o f m a t e r i a l s , w o r k m a n s h i p a n d s e r v i c e . 

W e w i l l c o n t i n u a l l y s t r i v e t o p r o d u c e a n d m a i n t a i n t h e q u a l i r 
o f o r t h o t i c a n d p r o s t h e t i c p r o d u c t s 

o u r c u s t o m e r s h a v e r e c e i v e d * in t h e p a s t . 

0. W . 1*p* 
Vice-Presidenl 

Robert H. Klebba 
Sales Engineer 

J . Morgan Greene 
P r t i l c M 

0. E. Johnson 
Plant Superintendent 

R. L. Easland 
Controller 

U N T I E D 8 T A T H S M A N U F A C T U R I N G C O . 
623 South Central Avenue • P.O. Box 110 • Glendale, California 91209 

orthotics a n d prosthetics 5 



WHY 
FREEMAN ? 

DELIVERY is one reason. 
Order in, order processed, order shipped. 
Quickly. Usually within twenty-four hours... 
seldom over forty-eight. What's more, Free
man supports fit right...wear longer...really 
do the job. And the price is right. Freeman... 

makes people feel better. 

WRITE FOR FREE CATALOG 

Freeman 
F R E E M A N M A N U F A C T U R I N G C O . 

Box J , Sturais, Michigan 49091 
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Reafatfic I PASSIVE HANDS 
B a s i c C o m p o n e n t 

F O R 

C o s m e t i c R e a l i s m 
IN 

H a n d R e s t o r a t i o n s 

F E A T U R E S 

FIRM, RESILIENT "FEEL" LIFELIKE ELLIPTICAL WRIST 

BRAIDED SPIRAL 
WIRE INSERTS 
POSITION THE 
DUCTILE FINGERS 

LIGHT WEIGHT 

PERFECTLY CORRELATED FIT 
T O C O V E R I N G COSMETIC GLOVES 

THREE EASILY 
ADAPTED M O U N T I N G 

ARRANGEMENTS 

FLESH COLOR VINYL TINT 
GIVES EXTRA COLOR DEPTH 
W H E N USED WITH 
TZtaUutic GLOVES 

Ana tomica l l y accurate shapes and sizes are ava i lab le for 
male a n d female hands; lor children, teen-agers a n d adults. 

P A S S I V E H A N D S a r e f a b r i c a t e d u s i n g t h e h i g h e s t q u a l i t y p o l y e u r e t h a n e f o a m s u r 
r o u n d i n g a c a r e f u l l y c e n t e r e d b r a i d e d w i r e i n s e r t g i v i n g t h e h a n d f i r m n e s s w i t h o u t 
r i g i d i t y . T h e n a t u r a l v i n y l s k i n i s p r e c i s i o n m o l d e d o f d u r a b l e , l o n g l a s t i n g m a t e r i a l 
r e q u i r i n g l i t t l e c a r e . 

1 0 0 0 F O R T Y S E C O N D S T R E E T £ 
O A K L A N D , C A L I F . 9 4 6 0 8 U . S . A . ^ 

tf/eS P H O N E ( 4 1 5 ) 6 5 8 - 7 4 4 0 o r 658-744.1 
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KENDRICK'S 

seamless hosiery The Kendrick #300 M Seamless Accordion 
Stitch Elastic Stocking — medium weight, 
ideal for the average varicose condition. 

P R E S C R I B E D B Y P H Y S I C I A N S . . . S O L D W I T H C O N F I D E N C E 
For your customers there should be no substitute for the finest. Kendrick's 

Accordion Stitch Seamless Elastic Hosiery is unmatched for comfort, perfect fit 
and customer satisfaction. 

The Kendrick #300 M Elastic Hosiery exerts the correct amount of pressure 
for varicose conditions. It provides firm, reliable support, yet is not bulky or 
uncomfortable for the wearer. Due to the special Kendrick Patented Accordion 
Stitch Process, the #300 M will not pinch, wrinkle or chafe no matter how often 
the foot or knee is flexed. Custom finished toe provides smooth, thin edge for 
comfort under foot. 

Specify surgically correct Kendrick products for your customers. Their con
fidence in you will result in more frequent repeat sales and higher profits. 

You can recommend Kendrick with Confidence 

J A M E S R . K E N D R I C K C O M P A N Y , I N C . 
Philadelphia 44, Pa. New York 16, N . Y. 

K e n d r i c k 
S I N C E I 8 S 3 
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D O R R A N C E H A N D S N O W I N 3 S I Z E S 

L I G H T • D U R A B L E • C O M P L E T E L Y F U N C T I O N A L 

A w o r t h y c o m p a n i o n to the D o r r a n c e h o o k 

I M M E D I A T E D E L I V E R Y O N A L L O R D E R S . 
P H O N E (408) 378 4 3 6 6 

D. W. DORRANCE CO. INC. 
541 D i v i s i o n St. , C a m p b e l l , C a l i f . 9 5 0 0 8 

F O R T H E T R E A T M E N T A N D P R E V E N T I O N O F 
P A I N F U L N E C K C O N D I T I O N S 

• Fits the Normal Contour of the Neck 
• Provides Complete Relaxation 
• Specially designed by Dr. Ruth Jackson 

Manufactured Exclusively By: 

T R U - E Z E n n i u u f m n u i i m c o s i n e . 

P O BOX AM • BUttBAN*. CALIFORNIA 

QUOIN*** PILLOW THE JACKSON "CERVIP1U0" 

COVERS 
For Thai Added Decorator Touch 

C E R V I P I L L O C O V E R S a r e a v a i l a b l e i n w h i t e a n d 
l i v e p a s t e l c o l o r s D e s i g n e d t o f i t a l l e x i s t i n g 
CERViPlLLOs. t h e y a r e nude o f t h e h i g h e s t 
q u a l i t y w a s h a b l e , d r i p d r y m a t e r i a l 

• W h i t e • P i n k • Azure Blue 
COLORS • M > > n Y e l l o w • M i n t Green 

• M a u v e L a v e n d e r 

orthotics a n d prosthetics 9 



high fashion 
back support 

by Truform 
Invisible under 

the lightest knit dress or cocktai l g o w n 

10 



S o l d o n l y b y e t h i c a l d e a l e r s , e n d o r s e d 
a n d r e c o m m e n d e d b y p h y s i c i a n s a n d 
f i t t ed b y p r o f e s s i o n a l l y t r a i n e d t e c h 
n i c i ans , Truform a n a t o m i c a l s u p p o r t s 
a r e t h e m o s t h i g h l y r e s p e c t e d a n d 
a c c e p t e d p r o d u c t s in t h e f i e l d . T h e y 
e n h a n c e a n d p r o t e c t t h e p r o f e s s i o n a l 
s ta tus o f t h e e th i ca l d e a l e r w h o ca r r i es 
t h e m . Truform's p r o g r e s s i v e m e r 
c h a n d i s i n g a n d a d v e r t i s i n g p r o g r a m s 
s t i m u l a t e sales a n d i n c r e a s e p r o f i t . 
If y o u ' r e a n e t h i c a l d e a l e r w h o ' s l o o k 
ing f o r g r o w t h , y o u c a n g r o w f a s t e r — 
b o t h p r o f e s s i o n a l l y a n d f i n a n c i a l l y 
w i t h Truform—the c o m p l e t e l i ne o f 
O r t h o p e d i c A p p l i a n c e s • S u r g i c a l 
S u p p o r t s • Elast ic H o s i e r y • Spec ia l t i es . 

F o r a s tar te r , w r i t e f o r y o u r f r e e 
c o p y o f t h e R e d B o o k , i l l us t ra t ing t h e 
Truform l i ne . 

Truform Anatomical Supports sold 
only by Ethical Appliance Dealers 

JHLFDRM 
anatomical supports 

3960 Rosslyn D r i v e , C inc innat i , O . 45209 
N e w Y o r k • San Francisco • Texarkana 

orthotics a n d prosthetics 11 



Child Life has been the best 
selling and most prescribed 
brand of children's prescription 
footwear since 1961. 

H E R B S T S H O E M A N U F A C T U R I N G C O M P A N Y . P . O . B D I 2 0 0 S . Milwaukee, W sconsln 532P1 
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E X T E R N A L 
R O T A T I O N 

ROTO-SLEEPER 
T h e angles of the plate maintain 
r o t a t i o n o f t h e l e g , w h e t h e r 
the chi ld sleeps o n its back, 
e i ther side o r p r o n e . 

Sizes: Medium 000 to 12, full sizes only. 
Order f r o m your franchised Sabel dealer. 

A 
new 
angle... 
in the 
treatment of 
abnormalities 
of the lower 
extremities 

Now, Sabel introduces a pre-
walker surgical shoe which is 
attached to an extended plate 
with the angles of a tetragon to 
be used in milder type cases. 
T h e angles of the plate help 
maintain rotation, whether the 
child sleeps on its back, either 
side or prone. 
For abnormal internal rotations 
(medial) and external rotations 
(lateral) of hips. In some cases 
can be used where shoes and 
bar were previously employed. 

S A BEL'S 

Sabel Division, R. J . Potvin Shoe Co. 
Brockton, Mass. 02402 
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Here's a toast to normal living ... 
Acquaint your clientele with the Important and 
useful features of the IMPERIAL HAND. 

Molded of high impact flesh colored plastic for 
lightness and strength. 

Fully jointed flexible five fingers with a very wide 
opening. 

Separate third and four finger spring 
action for holding irregular objects. 

Easy tension control for adjustment 
for light or very strong grip. 

L O C K G R I P 

M E C H A N I C A L 
H A N D 

• Immediate delivery 
• Cosmetic gloves in 

all tints 
• Write for our new 

illustrated brochure 

D E S I G N E D A N D M A D E B Y 

D D DCrikfED M E C H A N I C A L • •#• DCVIVCn H A N D C O M P A N Y 

752 W. Stevens St. 
St, Paul 7, Minn. 
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KINGSLEY PRODUCTS 

COSMETIC GLOVES 
THE STANDARD OF 

THE INDUSTRY 

STANDARD COLORS 
A V A I L A B L E IN 12 D I F F E R E N T S H A D E S 
T O F I T E V E R Y R E Q U I R E M E N T . 

LAMINATED FEET 
W E " S P E C I A L I Z E IN S P E C I A L S " 
F O R Y O U R S P E C I A L C A S E S 

MOLDED 
SACH FEET 

T H E F U L L M O L D E D F O O T 

9 C O . 
1984 P L A C E N T I A A V E N U E • C O S T A M E S A , C A L I F O R N I A 
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Prescribed 
most 

frequently 

M Y O - V E N T C O L L A R stable one-piece split ex tens ion 
col lar , vent i la ted, adjustable ( F i v e s izes ) 

C E R V E N T C O L L A R S avai lable in extension I f l ex ion 
models , for use where prolonged extension or f lex ion 
is indicated (Four s i z e s ) ' 

M Y O C O L L A R one piece unit wi th over lapping upper 
and lower parts, for va ry ing degrees of ex tens ion , 
{Four s i z e s ) 

E X T E N S I O N & F L E X I O N C O L L A R S combinat ions f rom 
only three s izes each, of adjustable and non-adjustable 
units g i v e pract ical ly all s i zes and degrees of ex ten
sion or f l ex ion 

A w i d e va r ie t y of mode ls assure adequa te 
immob i l i za t ion and suppor t of neck and head 
in op t imum pos i t i on L igh twe igh t , ven t i l a ted , 
iner t po l ye the lene b o d y C l o s e d ce l l e x p a n d e d 
neoprene padd ing Con tac t su r faces v iny l -
coa ted kn i t fab r i c res is tan t to b o d y sec re t i ons 
and non-a l le rgen ic to p rac t i ca l l y all pa t ien ts 
Snap fas teners o r V e l c r o For i l l us t ra ted 
ca ta log , w r i t e F lor ida B race C o r p o r a t i o n , 
P. 0 Box 1299, W i n t e r Park, Fla. 32789. 

M SfRl FLORIDA 
GH BRACE 

r l S C O R P O R A T I O N 
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contracted 

heel cords... 

Inner lacing 
to bring heel 

down and hold 
it in place. 

Transparent 
plastic 

window 

the B E N E S H 
B R A C E B O O T 
by Markell 

Braces fit better and function better on children 
with equinus feet , when the Benesh Brace Boot is 
specified. 

A transparent back window of heavy vinyl elimi
nates guesswork . . . s h o w s exactly where the heel is . 

Special inner lacings keep the foot in contact 
wi th the shoe bottom at all t imes . Heels don't slip, 
rub, or blister. Children are more comfortable. 

Available, ready made, in full or half pairs direct 
to inst i tutions, or through shoe stores and brace 
shops throughout the United States and Canada. 

write: 

M. J. MARKELL SHOE CO., INC. 
504 S A W M I L L R I V E R R O A D , Y O N K E R S , N . Y . 

o r i g i n a t o r s o f T a r s o S u p i n a t o r , ® T a r s o P r o n a t o r ® 
a n d T a r s o Med ius® t h e r a p e u t i c f o o t w e a r . 
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No. 1400 OPEN T O E . Straight-line sym
metrical last, firm heel, no back seam. 
Adaptable to Denis Browne Splints. 

No. 1700 CLUBFOOT, OPEN TOE. Spe
cial outflare last, sturdy instep strap to 
stabilize heel. 

No. 1300 CLOSED TOE. lace-fo-toe 
design permits snug, gentle fit. Per
fectly smooth inside. 

MAIL C O U P O N FOR SAMPLES 

G . W . C H E S B R O U G H C O . 
797 Smith Street, Rochester, N. Y . 14606 

N A M E 

ADDRESS 
CITY „ 

Louis C. W e l d , the Founder of 
G . W . Chesbrough Co " M y 
o w n personal exper ience ted 
to the development of Ches-
bfough Or thoped ic P r e - W a l k -
ers, c lubfoot , open foe and 
closed toe. S u r g i c o l s . " 

"Chesbrough Pre-Walkers 
mean 

NEW business for you" 
"Here are orthopedic shoes parents can afford. 
Orthopedic surgeons in 50 states and many 
foreign countries are now prescribing them. 
Spectacular sales figures prove it. This impor
tant referral business can be yours. 

"When a child in my own family needed a 
corrective shoe, I discovered what a strain it 
can mean to a family budget, because 1) cor
rective footwear is expensive and 2) frequent 
purchase of new corrective shoes is required. 
Then and there I decided there was a real need 
for a moderately priced corrective shoe—a shoe 
parents could afford. That's why and when 
Chesbrough Orthopedic Pre-Walkers were born. 

"Our 68 years of shoe-making experience 
resulted in corrective Pre-Walkers of scientific 
design, expert workmanship, fine leathers com
bined with orthopedically correct lasts to pro
vide necessary correction at an economical 
price." 

A l l shoes In unlined white elk, sizes 000 to 4, narrow and wide. 
Available in full pairs, split pairs or single shoes (no extra 
charge for half pairs). 

I B March 1968 



Dynamic Heel Cord 
Stretching Orthesis 

JAMES E. SWEIGART, C.O. 
Superintendent Orthotic and Prosthetic Facility 
State Hospital for Crippled Children 
Elizabethtown, Pennsylvania 

The need for a brace to stretch a tight, stubborn heel cord was recog
nized by J. A. Bailey II, M.D., while he was Chief Orthopedic Resident 
at the State Hospital for Crippled Children, Elizabethtown, Pennsylvania. 
Since Dr. Bailey had obtained good results with a plaster cast, he inquired 
if it would be possible to develop a brace to accomplish the same result. 

The plaster cast used was loosely fitted over the forefoot. A patten 
was incorporated into the cast, the heel was cut from the cast allowing 
the heel to settle through the hole and the heel cord to stretch. Figure 1 
shows the completed brace. 

The measurements of the metal used in the description of this brace 
are appropriate for a child approximately 10-11 years old, and weighing 
about 90-100 pounds. 

Actual construction is as follows: 
The distance is measured from the sole of the foot to a point distal 

to the head of the fibula deducting about 15% from the measurement 
(to make certain the peroneal nerve is not involved), adding two and a 
half inches to the above measurement to allow for the heel cord to stretch 
on weight bearing. This gives the overall length for the medial and lateral 
uprights. These are made of 5 / 3 2 " x 5 / 8 " # 3 0 4 stainless steel. A 16-
gauge steel sole plate, that is slightly curved to facilitate roll-off, is welded 
to the medial and lateral uprights. Sole leather is riveted to the sole 
plate which, in turn, is covered with rubber to give a more positive walk
ing surface. 



F I G U R E 1 a n d 1A—Comple te b race . 

To the medial and lateral uprights 
the anterior supports, which are cut 
from 1/8" x 1 1/4" # 3 0 4 stainless 
steel, are welded. These must ex
tend far enough anteriorly to attach 
to the anterior stirrup. The stirrup 
is cut from 1/8" x 1 1/4 # 3 0 4 stain
less steel. This is then butt-welded 
to a piece of 1/8" x 1 1/4" # 3 0 4 
stainless steel which is shaped to 
fit on the outside of the sole of the 
shoe to retain the shape of the shoe. 
The placement of the pivoting joint 
coincides with the metatarsophalan
geal joint ( F i g u r e 2 ) . 

Surgical shoes are the easiest to 
attach to the stirrup, since they fa
cilitate insertion of the distal rivet 
which holds the shoe to the foot 
plate. The type of shoe is deter
mined by the pathology of the foot; 
some feet require a normal last 
shoe; others, outflares or straight 
lasts. 

The pivoting joint is a shouldered 
rivet. This has worked well. When 

the patient bears weight, the foot 
pivots and the patient's weight 
stretches the heel cord. When the 
patient lifts his foot to take a step, 
the upright contacts a stop set at 
90° ( F i g u r e 3 ) , so that the foot can
not be plantarflexed. When the pa
tient is weight-bearing on the foot 
opposite the brace, this stop causes 
the brace to lift with the foot as that 
foot is raised. The stop is simply 
a projection on the stirrup which 
contacts an 8 x 32 cap screw set in 
the anterior support bracket. 

An adjustable stop was tried 
( F i g u r e 4 ) , but it did not justify the 
effort, so it was discarded in favor 
of the fixed stop set at 90° . 

The calf is measured at the full
est part and the band is made of 
stainless steel with a leather calf 
cuff. Buckles and straps or Velcro 
may be used as fasteners. Anterior 
and posterior bands were tried; the 
removable posterior band seems to 
offer the better result. It supports 



the calf posteriorly where the pres
sure is greatest and also facilitates 
applying the brace when the heel 
cord is extremely tight. The calf 
band is attached by a square shank 
rivet which fits into a slot in the 
medial and lateral bar (Figure 5 ) . 
This also insures a better fit of the 
calf band and cuff as the patient 
moves up and down in the brace. 

At this time the placement of the 
fulcrum is at the metatarsophalan
geal joint. Whether this is the opti
mum point for its placement re
mains to be proven. One of the 
local universities is planning to do 
a study of this feature. 

Due to the fact that the brace is 
of the patten type, the shoe on the 
other foot must have a build-up to 
balance the patient for proper gait. 

Patients with bilateral involve
ment wear the brace alternately on 
each foot for a given period of time, 
which requires the shoe on the other 
foot to have an elevation on the 
sole. There are several ways of do
ing this that are feasible. If straight-
last shoes are used bilaterally, they 
are worn alternately; if regular-type 
shoes are used, three shoes are re-

quired, the one on the brace a 
straight-last shoe and a pair of 
normal-last with elevations to be 
worn alternately on the foot oppo
site the brace. If outflare or normal-
last shoes are indicated in bilaterally 
involved patients, two braces are 
needed. One brace is used at a time 
because it is almost impossible to 
walk on a pair of patten-ending ap
pliances without crutches. 

I have avoided mentioning any 
claims or conclusions, since we are 
in the process of compiling data for 
later publication. 

At this time no effort has been 
made to engineer any of the weight 
out of the orthesis. In fact, sturdy 

F I G U R E 2—Sole plate a n d s t i r r u p . 

F I G U R E 3—90° s top . 

F I G U R E 4—Adjus tab le s top . 



construction without consideration 
of weight was deliberate to elimi
nate mechanical breakdown. 

For taking X-rays, the shoe is re
moved from the uprights and in
serted in a jig (Figure 6 ) . This elimi
nates the anterior support bar's ob
scuring the midtarsal region when 
a lateral X-ray is taken. The jig 
consists of a board 6" x 12" in size 
to which is attached a pair of an
terior uprights approximately 3" 
high. The shoe is attached to these 
uprights which serve as a fulcrum. 

There is a posterior vertically ad
justable bar and a calf band, adjust
able posteriorly and anteriorly, that 
are used to align the leg properly. 
The X-ray is then taken obtaining 
an unobstructed view of the mid
tarsal region to help the orthopedic 
surgeon and the radiologist in read
ing the X-rays. 

A C K N O W L E D G E M E N T S 
T h e au tho r w i s h e s to thank Dr. Ba i ley for po in t ing out the need fo r th is t ype o f 
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F I G U R E 5— R e m o v a b l e ca l f band . 

F I G U R E 6—X-ray j ig . 



Hydraulics for 
Prosthetic Devices 

DAVID W. LEWIS, PH.D. 
University of Virginia 

Charlottesville, Virginia 

One might commence with a paper of this title by reeling off a list of 
desirable attributes normally associated with the application of hydraulics. 
Diversionary logic such as a reminder that you stake your life on the 
side of hydraulics (i.e. brakes on your automobile) or to envisage for you 
the power associated with hydraulics (i.e. the garage lift that seemingly 
effortlessly raises your auto on a single steel finger) are arguments that 
may be irrelevant for the application that you contemplate. Obviously if 
one wishes to decide which is the optimum design between two prosthetic 
devices he must have considerably more information than just the engineer
ing performance specifications. One must know the total demand, today, 
for a device—and prognosticate the demand for tomorrow. One must 
separate need from desire—must consider these as a function of cost—must 
relate these to the overall economy of a State or the Nation. These facets 
should be the topic for consideration sometime. But for now let us consider 
the application of hydraulics to a couple of "breadboard" models. 

Fig. 1 illustrates a body-powered unit that employs hydraulic fluid for 
transmitting a simple figure eight harness to a Dorrance 5X terminal 
device. It is the hydraulic equivalent to the conventional Bowden cable 
system. The master cylinder I.D. (inside diameter) is 9/16"; the terminal 
device actuating cylinder I.D. is 7 /16". The volumetric capacity of a 
cylinder is proportional to the square of its diameter. For the unit of 
Fig. 1, the ratio of the displacements of the master cylinder to the terminal 



F I G U R E 1—Body-Powered H y d r a u l i c a l l y Opera ted Dor rance 5X P r o s t h e s i s . 

F I G U R E 2 — B o d y - P o w e r e d Master C y l i n 
der and B o w d e n Cable H a r n e s s . A l s o , 
T r a n s d u c e r f o r F o r c e M e a s u r e m e n t . 

cylinder equals ( 7 / 1 6 ) 2 / ( 9 / 1 6 ) 2 or 
4 9 / 8 1 . It was discovered in the first 
attempt to harness a small woman 
amputee that a better mechanical 
advantage was needed so the pulleys 
were added. This modification yields 
a ratio of displacement of the har
ness to displacement of the terminal 
device cylinder of 2 x 4 9 / 8 1 or 
1.21. Preliminary experimental data 
indicates an overall system efficiency 
of approximately 80% when only 4 
rubber bands are used on the termi
nal device. The system efficiency 
improves with increasing numbers 
of rubber bands as the seal friction 
in the hydraulic cylinders exists re
gardless of the number of rubber 



F I G U R E 3 — B o d y - P o w e r e d T e r m i n a l Cy l inder , B o w d e n Cable D i s c o n n e c t e d But 
Not R e m o v e d . A l s o , T r a n s d u c e r for Measur ing Mot ion of T e r m i n a l D e v i c e . 

bands on the terminal device. It 
may be worth commenting that the 
efficiency of the system is independ
ent of the radius about which the 
flexible hydraulic tubing is bent. 
This same statement cannot be 
made regarding the Bowden cable 
system. 

Some typical data related to the 
rubber bands on a Dorrance 5X 
terminal device are shown in Table 
1. Due to the loose manufacturing 
tolerances maintained on the rub
ber bands, Table 1 can be consid
ered as representative only. 

T a b l e 1: T y p i c a l Data Re la ted to 
Dorrance 5X D e v i c e . 

Considering the terminal device 
actuating cylinder with a cross-
sectional area of 0.150 inch 2, the 
pressure required to overcome 12 
rubber bands will be some 400 psi. 
The working pressure of the com
mercially available hose being used 
is 2500 psi with a burst pressure 
of 10,000 psi. 

This information and experience 
to date suggests the trends for fur
ther work in the area of body-
powered hydraulic devices. The 
sizes of the master and terminal 
cylinders will become smaller. This 
in turn will result in higher working 
pressures and increases in the over
all system efficiencies. Harnessing 
for better utilization of the poten
tial forces and excursions is pres
ently being worked on. Minaturization of hydraulic components for 
orthotic and prosthetic applications 
brings its own problems—closer 



tolerances on sizes and finishes and 
greater care in assembly and main
tenance. But miniaturization in 
hydraulics will come about—the 
question is whether or not the pros
thetics and orthotics field will lead 
or follow in this transition. 

Fig. 2 shows one initial attempt 
at harnessing an amputee with a 
body-powered hydraulically oper
ated prosthesis. Some of the ap
parent complexity revealed in the 
photograph stems from the instru
mentation of a force transducer as 
well as the harnessing used by the 
amputee for his Bowden cable. 

Fig. 3 presents the terminal de
vice actuator of the body-powered 
hydraulically operated system. The 
complicated looks are due, in part, 
to the instrumentation used for 
measuring the angular motion of the 
terminal device and the Bowden 
cable that was made inoperative but 
not removed from the prosthesis. 

Electrohydraulic Unit 
One can anticipate a need for 

orthotic and prosthetic devices that 
employ several forms of external 
power (i.e. other than body power). 
The system of Fig. 4 illustrates one 
approach using hydraulic fluid as 
both a control and power transmis
sion medium. The General Electric 
Company, as a subcontractor to the 
University of Virginia, deserves 
credit for work on this unit. This 
unit acts like power steering on an 
automobile. 

With seven rubber bands on the 
terminal device of this electrohy
draulic unit the application of about 
3 pounds at the master actuator will 
initiate opening. By increasing the 
force at the master actuator, the 
terminal device will open farther. 
The terminal device will be com
pletely opened with about 6 pounds 
applied to the master actuator. 
These force levels may be changed 

F I G U R E 4 — E l e c t r o h y d r a u l i c Power A s s i s t S y s t e m . 



F I G U R E 5—Detai ls of E l e c t r o h y d r a u l i c P o w e r A s s i s t Un i t . 

by replacing springs in the control 
unit. One might anticipate using 
the prosthesis for light work (with 
few rubber bands on the terminal 
device) and not wish any external 
power assistance. At other times, a 
great deal more prehension might 
be called for and so also a need for 
power assistance. 

Some of the details of the elec
trohydraulic power assist unit are 
shown in the photograph (Fig. 5 ) . 
These details may be related as to 
function by considering the sche
matic diagram of the system of 
Fig. 6 . 

Operation of 
Electrohydraulic Unit 

A description of the workings of 
this unit is best made by consider
ing Fig. 6 . A force applied to the 
master actuator (the cylinder that 
may be located on one's back) in-

creases the pressure in the hydrau
lic fluid (Delco Supreme 550 hy
draulic brake fluid). This pressure 
is transmitted to the terminal device 
actuating cylinder through the Con
trol Valve. As the fluid pressure 
builds up, the Return Valve in the 
Control Valve closes. Then the 
path for fluid flow between the Mas
ter Cylinder and the Terminal De
vice is through the Check Valve. 
Increasing the force at the Master 
Cylinder will cause the spool within 
the Control Valve to displace far
ther and eventually reach a dis
placement that operates an electric 
micro-switch. When this happens, 
the electric motor is energized and 
through the hydraulic pump in
creases the pressure and fluid flow 
to the terminal device. 

With the electric motor running, 
it is necessary to continue applying 
force to the Master Cylinder. If 



one stops displacing the Master 
Cylinder, that is if one does not 
maintain a force on the cylinder, 
the fluid pressure in this cylinder 
drops. This in turn means a drop 
of pressure in the Control Valve 
which is followed by motion of the 
spool within the Control Valve and 
this turns off the electric motor. 

In order to close the Terminal 
Device, the force on the Master 
Cylinder must be decreased. Thus 
there is a range of force on the 
Master Cylinder over which no mo
tion of the Terminal Device takes 
place. This means that a user can 
take less precaution in his overall 
actions and not cause either open
ing or closing of the device. A con
tinued decreasing of force on the 
Master Cylinder will eventually al
low the cylinder within the Control 
Valve to move to the point where 
the Return Valve opens. The Ter
minal Device will close in propor
tion to the motion of the Master 
Cylinder. 

For the case of no external power 
—i.e. the battery goes dead or is 
disconnected — everything happens 
as before except that the motor is 
not energized. Then the fluid from 
the Master Cylinder passes through 
the Check Valve toward the Ter
minal Device and behaves just like 
the body-powered hydraulic system. 
In short, it is a fail safe system that 
may be operated (if one has suffi
cient strength) with or without the 
power assist feature. 

Summary 
Breadboard models of the body-

powered and electrohydraulic sys
tems have been constructed. Some 
problems of the man-machine inter
face have been solved. Further in
put data on this interface problem 
is needed—data which you might 
be in a position to provide. 

Hydraulics for orthotic applica
tions seem to be a natural follow-
on. To the present we have made 
no attempts to apply electrohydrau
lic systems in this area although we 
have considered the needs with 
patients. 

Harnessing efforts are presently 
being pursued. Miniaturization of 
the systems are being considered. 
Hydraulic systems with different 
types of control and response char
acteristics are in order before the 
"best" scheme can be selected. Fur
ther testing will be required and 
then the manufacture of several 
prototypes will be in order. 

A C K N O W L E D G E M E N T 
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The Otto Bock All Plastic 
Above Knee Prosthesis 

for the Geriatric Amputee 
B Y F R I T Z K. S C H R O E D E R , C . P . O . A N D 

J O H N R. H E N D R I C K S O N 

Since the end of World War I, and especially following World War II, 
great efforts have been devoted to the improvement and development of 
new and better fitting techniques as well as more functional prosthetic 
components for the amputee. Inasmuch as most of the amputees involved 
have been comparatively young, it is only logical that not too much 
thought has been given to the needs of the geriatric amputee. 

Today, however, as a result of advances made in the prevention, care, 
and management of disease, we can expect ever increasing numbers of 
older amputees. These older amputees require specialized attention. 

Recognizing this situation, a conference on the Geriatric Amputee, spon
sored by the Committee on Prosthetics Research and Development of the 
Division of Engineering and Industrial Research, was held at the National 
Academy of Sciences in Washington, D . C . Results of this conference 
are contained in Publication 919 entitled "The Geriatric Amputee." 

In this publication, both Medical and Prosthetic Management Panels 
agree that the following specifics were desirable in prostheses for geriatric 
patients: 

1. Minimum weight. 
2. Articulated knee joint capable of providing knee stability. 
3. Comfortable fit. 
4. Secure suspension system easily donned. 

With these recommendations in mind, Otto Bock Orthopedic Industry 
has developed a new, plastic knee/shin set-up with a manually operated 
knee lock and double frictions. It is designed for use in the fabrication of a 
lightweight all plastic above-knee prosthesis for the geriatric amputee. The 
knee lock mechanism is installed so as to provide sufficient space for the 
accommodation of long stumps. It is cable controlled and manually 
operated by a lever located near the lateral-proximal brim of the socket. 
However, if desired, it can be positioned anywhere on the socket for the 
needs of the amputee. 



The set-up (Fig. 1), consists of a 
foam plastic shin and upper knee 
section together with a rigid plastic 
articulated knee mechanism. The 
knee lock and friction are installed 
in this knee section as supplied. 

For the fabrication of the actual 
prosthesis, Degaplast acrylic resin 
is used; the resin is compounded 
according to specifications for ap
plication in the prosthetic and or
thotic field. This resin is supplied 
in both rigid and flexible with a 
mixture of 80% rigid and 20% 
flexible being most desirable. For a 
soft inner socket, 100% flexible is 
used. A paste-type hardener and 
coloring pigment are the only other 
components required. 

Although polyester resin may be 
used in the technique, we prefer 
acrylic resin for the fol lowing 
reasons: 

1. It is non-toxic for the prosthetist as well as the amputee. 

2. Being a thermo-plastic it 
lends itself to reheating and 
reshaping. 

3. No post curing is required. 
4. Thin wall lamination when 

our perlon and fiberglas tub
ing is used. 

5. Easy to trim because lamina
tion is thin. 

The complete manual on the fab
rication process includes 82 illus
trations. Quite obviously, it is im
possible, in this short article to do 
anything but touch lightly upon 
some of the highlights of the proc
ess. We offer it as one possibility 
for the geriatric A-K amputee. 

Fabrication begins with a plaster 
impression of the stump. This is 

converted into a test socket having 
a reinforced proximal brim of suffi
cient strength to accept weight bear
ing (Fig. 2) . The stump is fitted in 
the socket, modifications are made 
as necessary, and the amputee ap
plies weight bearing while fit and 
size are checked by the prosthetist. 

F I G U R E 1 

F I G U R E 2 



The test socket is filled with wet 
plaster and a two-way suction pipe 
is inserted ( F i g . 3) . 

The positive cast is then prepared 
for lamination of the plastic inner 
socket. The lay-up consists of two 
layers of Perlon stockinette, two of 
fiberglass tubing, and two more of 
Perlon. If more strength is required 
for heavy amputees, additional lay
ers may be added. This provides 
a thin, lightweight, yet rigid inner 
socket ( F i g . 4 ) . 

Next, a layer of Perlon is pulled 
over the cured inner socket. This 
serves as a spacer. A PVC bag is 
pulled over this lay-up ( F i g . 5 ) , 
vacuum is applied, and a polyethy
lene sheet is wrapped around to 
contain the Pedilen # 2 0 0 foam 
that is poured to give the bulk nec
essary for shaping the outer socket 
( F i g . 6 ) . 

The socket is then placed in a 
balancing jig ( F i g . 7 ) , which is used 
to determine optimum positioning 
of the socket. Reference lines are 
marked on the socket. 

F I G U R E 3 

F I G U R E 4 

F I G U R E 5 

F I G U R E 6 



The foot and knee/shin set-up 
are then oriented into the alignment 
jig with the socket being brought 
into place in the same position pre
viously determined by the amputee 
in the balancing jig. These compo
nents are aligned in relation to each 
other, cut to the desired length, and 
bonded together for test walking 
( F i g . 8 ) . 

After fitting has been completed, 
the shin and thigh are shaped down 
to the required measurements in 
preparation for lamination. A lay-
up consisting of two layers of Per
lon, two of fiberglass, and three 
more of Perlon stockinette is then 
applied ( F i g . 9 ) . 

Upon completion of curing, the 
foam is removed completely ( F i g . 
1 0 ) . 

During the last National A.O.P.A. 
Convention at Miami Beach, this 
lightweight, all plastic A.K. pros
thesis attracted considerable interest 
( F i g . 1 1 ) . With this in mind, we 
are pleased to be able to describe 
some portions of the fabrication 
procedure and will be happy to sup
ply additional details to anyone in
terested in the process. 

F I G U R E 7 F I G U R E 8 F I G U R E 9 
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Twenty Months Experience 
with the "PTS" 

S A M E. H A M O N T R E E , C.P. , H O W A R D J . T Y O , C.P. , 
Syracuse, N.Y. and 

S N O W D O N S M I T H , C.P. , 
Rochester, N.Y. 

Many questions have been asked of prosthetists in our area about the 
"PTS Prosthesis," since it was first presented by Marschall and Nitschke 
in the June, 1966 and March, 1967, Orthopedic and Prosthetic Appli
ance Journal. We note that many people prefer to use other terms for 
this prosthetic fitting, such as "Modified PTB Prosthesis with Molded 
Supra-condylar—Supra-patellar Suspension," but for the sake of brevity, 
and not desiring to argue the point of terminology here, we will use the term 
of the original authors, "PTS". 

The technical aspects of the PTS have been well presented by these 
two gentlemen in Journal Articles, National Assemblies, and Regional 
Meetings in the past. Therefore, we will not even touch on technical 
aspects, but confine ourselves to answering those questions concerning, 
"how extensively have you used the PTS, what type of patients and stumps 
can be fitted with it, how successful has it been, how do you, as a prosthetist, like the PTS, etc.?" 

The following charts show statistics on each individual patient fitted 
with a PTS Prosthesis in our two facilities in Syracuse and Rochester, 
during a twenty-month period from May, 1966, through December, 1967. 

Ninety-four patients (28 female and 66 male) are shown in this study, 
of which three were bilateral below-knee amputees fitted bilaterally with 
the PTS, making a total of ninety-seven below-knee stumps fitted with 
the PTS prosthesis. These ninety-seven represent 100% of all PTS at
tempted, and 35% of the total number of below-knee prostheses fitted 
during the same period. At the same time, 26% of all BK amputations 
were fitted with PTB, and 39% had side joints and thigh lacer incorpo
rated into their prostheses. 



All ninety-seven were prescribed 
by, and followed to various extents, 
by a prosthetic clinic or an indi
vidual physician. None of the pa
tients were selected on the basis of 
being used in a study, but were 
selected, utilizing normal prescrip
tion criteria, and with the intent 
that the PTS was the best prosthe
sis for the individual. However, 
some were prescribed when chronic 
stump problems persisted with other 
types of prostheses, and no other 
alternative was found. 

The age shown in the chart is 
the patient age at the time of the 
first PTS fitting. The ages range 
from seven to eighty-nine, and aver
age fifty-two. There was no reluc
tance to fit someone younger than 
seven, but there were none pre
sented. Age did not appear to be 
a significant criterion in the pre
scription, fitting, or success of the 
prosthesis. 

The amputation date shown in the 
chart is the last amputation or major 
surgical revision of the stump, prior 
to PTS fitting. The length of time 
between surgery and prosthetic fit
ting did not appear to be any greater 
or any less with the PTS. Neither 
did stump shrinkage, or atrophy 
appear to cause any greater need 
for, or less need for, replacement 
sockets. 

Many of the listed causes of am
putation are very general, but we 
think sufficiently self-explanatory 
for this paper. No evidence was 
found that would indicate that the 
PTS should, or should not, be used 
with any specific cause of amputa
tion. It was noted numerous times, 

in patients who had previously 
shown problems of edema or break
down at the distal end of the stump, 
that when they were fitted with the 
PTS, the problem areas cleared up 
and the problems were eliminated. 
In our opinion, this indicates less 
proximal restriction in this prothesis. 

Stump lengths were measured 
from the medial tibial plateau to the 
end of the stump and these ninety-
seven range from a short 2 3/4 inches 
to a long 12 inches. We found that 
we could successfully fit many short 
stumps with the PTS, which we 
could not fit with the PTB. Long 
stumps presented no problems in 
donning and removing the PTS, as 
some people had anticipated. 

Twenty-one preparatory prosthe
ses were fitted, fifteen PTS and six 
PTB. Some of the preparatory 
sockets were plaster of Paris and 
some with soft inserts, but no rec
ord was kept on how many of each. 
The decision to fit or not to fit 
preparatory prostheses was deter
mined merely by the physician's 
opinion of "early fittings" and is 
incidental to this paper. 

In forty cases, the PTS was the 
first type of prosthesis fitted (includ
ing preparatory PTS). Fourteen 
cases changed directly from a pros
thesis with side joints and thigh 
lacer, and forty-three from PTB. A 
discussion of these results follows in 
later paragraphs. 

Occupational classifications are 
general and fail to show the activi
ties followed by the individual, 
which in many cases does not indi
cate how extensively the prosthesis 
is being used. While classifications 



such as Construction and Machin
ist indicate hard use of a prosthesis, 
the term Retired would tend to in
dicate light use, however, in many 
of these Retired cases it means more 
extensive use, such as part time 
jobs, or hunting, fishing, etc. 

We have attempted to evaluate 
the Results Column very realistic
ally and without prejudice. While 
judgment enters into this consider
ably, we have in all cases arrived 
at the result after consultation with 
the patient and/or the physician. 

In only eleven instances out of 
the ninety-seven, the PTS was not 
the prosthesis of preference to the 
patient. However, two of the eleven 
are still wearing it. These two pa
tients preferred the PTB to the PTS, 
but rather than altering their present 
PTS, their wishes were to wait until 
they could be fitted with a new PTB. 
We anticipate that by the time that 
they are ready for a new prosthesis, 
they will want to stay with the PTS 
fitting. 

It was completely and flatly re
jected by only three cases, two of 
those during the dynamic alignment 
period. One of the two went back 
to a conventional below-knee pros
thesis and with the other one, the 
proximal trim lines were cut to 
those of a PTB and dynamic align
ment completed. The other patient 
could not tolerate total weight bear
ing on the stump after a few months, 
and in this case the brim was cut 
to allow for the addition of side 
joints and thigh lacer, resulting in a 
satisfactory prosthesis. 

Six of the eleven cases wore the 
PTS for short periods of time and 

decided that they preferred the 
PTB, with which they had been 
quite happy previously. In four of 
these six cases, the PTS trim lines 
were cut to the level of PTB trim 
lines with no adverse effect to the 
alignment of the prosthesis, and a 
satisfactory PTB fit was maintained. 
In the other two, realignment of 
the prosthesis was necessary, and 
with one of the two a new socket 
was necessary, leaving speculation 
as to the fit of the socket as a PTS. 
None of these six people actually 
rejected the PTS, but their prefer
ence was the PTB. 

The most consistent reason for 
PTB preference (six patients) was 
that the PTS was larger around the 
knee and with today's tight trousers, 
it caused more bulk inside the trou
sers. Two others had trouble kneel
ing. It should be recognized though, 
that all of these people had worn 
the PTB for some considerable 
length of time and were very happy 
with it. 

One patient was discontinued 
from any prosthesis by her physi
cian, due to her medical condition. 

Five patients were rated as "Ques
tionable" and with most of these 
we feel that they would probably 
be rated the same in any type of 
prosthesis. 

Eighty of the ninety-seven are 
rated as Satisfactory and Very Sat
isfactory. Naturally, a number of 
these might well have been rated 
the same in other types of pros
theses also. But we do want to 
point out that there are a number 
of these with short stumps, un
stable knee joints, etc., that we 



would not have even attempted to 
fit with the classic PTB. Accept
ance by these patients ran very high 
in cosmesis, function, and comfort, 
and many felt that this was by far 
the finest type of prosthetic fitting 
they have ever had. 

We naturally wish now that com
parative statistics had been kept on 
patients fitted with other types of 
below-knee prostheses during the 
same period of time, so that more 
complete comparisons could be 
made. 

Eight of the definitive PTS 
Prostheses in this study were hard 
sockets with foam ends, while the 
remainder had soft (UCB type) 
inserts. 

Summary 
We do not intend this paper to 

take anything away from the PTB 
or other types of below-knee pros

theses, but merely show, statisti
cally, that the PTS has had exten
sive clinical application and that it 
is another type of socket modifica
tion that the prosthetist has avail
able to fit some of the many below-
knee amputation problems he is 
faced with daily. It has proven to 
be highly acceptable to most am
putees. We have seen some prob
lem stumps fitted successfully with 
it when we could not do so with 
other types of prostheses. Physi
cians who have had experience with 
the PTS have accepted it highly. 
We feel that any prosthetist, who is 
skilled in PTB fitting can, following 
Nitschke and Marschall instructions 
and applying his own ability and 
experience, satisfactorily fit the PTS. 

We feel that the PTS Prosthetic 
Fitting is "here to stay" and should 
be another consideration when a 
patient is being evaluated for a pros
thetic prescription. 











Dynamic Splinting of the 

Rheumatoid Hand 

B Y F. R I C H A R D C O N V E R Y , M .D . , * 
J . P I E R C E C O N A T Y , M . D . * * 

A N D V E R N O N L. N I C K E L , M . D . * * 
Rancho Los Amigos Hospital, Downey, California 

(University of Southern California School of Medicine) 
(Section of Orthopedic Surgery) 

Editor's note: Subsequent to publication of this article in the December, 
1967 issue of Orthotics and Prosthetics, it was brought to our attention 
that the authors had prepared additional conclusions and an Addendum. 
Footnotes concerning the authors were also included. Rather than publish 
only the additional material, in which case it would be necessary to refer 
to two sources for complete information, we are reprinting the entire paper 
for your convenience. 

The effect of orthotic devices in the modification of hand deformities 
in rheumatoid arthritis is essentially unknown. Immobilization of acutely 
involved joints has long been known to provide symptomatic relief, and it 
was recently shown that immobilization also results in local improvement 
of joint involvement. ( 1 ) (2) Beyond this, however, little is known about 
the prevention of deformities caused by rheumatoid disease. 

There is little agreement as to the significance of multiple factors in 
causing rheumatoid hand deformities, but there is a consensus among most 
authorities that synovitis, capsular distension and instability are the pri
mary etiologic features. Mechanical stresses of various types superimposed 
upon an unstable joint then result in progress deformities. (3) (4) (5) In
timately associated with the soft tissue involvement is the destruction of 
articular cartilage and bone. 

Many clinicians believe that prolonged splinting to protect diseased 
joint from the adverse effects of mechanical stress might prevent or retard 
the development of typical deformities. This contention, however, has 
not been established. The ideal splint, as described by Bennett, "must 

* F. Richard Convery, M.D., Former Fellow, Southern California Chapter, Arthritis 
Foundation, University of Washington School of Medicine. 

**J. Pierce Conaty, M.D.. Assistant Clinical Professor of Surgery (Orthopedic). 
University of Southern California School of Medicine, Chief Rheumatoid Arthritis 
Service, Rancho Los Amigos Hospital; Vernon L. Nickel, M.D., Clinical Professor 
of Surgery (Orthopedic), University of Southern California School of Medicine, 
Medical Director and Chief Surgical Services, Rancho Los Amigos Hospital. 



permit the normal planes of motion 
necessary for essential function, but 
block all faulty planes that result in 
functionally significant deformity." 
(6) 

For the past seven years, a dy
namic hand splint designed to 
maintain motion, improve function, 
relieve pain and prevent the pro
gression of deformity has been used 
on the Rheumatoid Arthritis Service 
at Rancho Los Amigos Hospital. 
The device ( F i g . 1 ) is similar to the 
paralytic splints found to be valu
able in the rehabilitation of patients 
with residual deficits from polio
myelitis and spinal cord injuries. 
The splint ( F i g . 2 ) has an action 
wrist, an action metacarpophalan
geal joint with extension assist and 
plastic loops to support the proxi
mal phalanx and apply a radial 
deviation force. 

M A T E R I A L 
During the period 1959 to 1965, 

sixty-one patients with definite rheu
matoid arthritis were fitted with this 
splint. Ten patients who later under
went surgical procedures were not 
included in the series. Twenty-two 
patients (42%) wore the splint for 
more than one year and thirty-one 
patients (58%) used the splint for 
less than a year. Of these thirty-one, 
nineteen patients (36%) would not 
wear them at all. 

Twenty-seven hands in seventeen 
patients, who wore the splints one 
to five years with a mean use period 
of thirty-four months, are available 
for review. Thirteen hands in eight 
patients, who were fitted but did not 
use the splints and were evaluated 

more than one year after fitting with 
a mean follow-up of thirty-two 
months, are available for compari
son. The mean age of the splinted 
group was forty-six years, and the 
comparison group forty-eight years. 

R E S U L T S 
Function: 

The splint is bulky and cumber
some, and in many cases hand func
tion was reduced. The patients with 
the least deformity were the ones 
who disliked the splints the most. It 
seemed that the splints decreased 
function in inverse proportion to the 
degree of deformity present. Despite 
many attempts, it was not possible 
to document increased hand func
tion while using the splints. 

Wrist: 

The splints adversely affected mo
tion in those wrists that had good 
extension at the beginning of the 
program. ( F i g . 3-A) Thirteen wrists 
were in this group—eleven lost ex
tension, eight lost flexion range, 
and three developed significant de
formities. The mean loss of total 
range in this group was forty-seven 
degrees. 

In the wrists with pre-existing de
formity ( F i g . 3 - B ) the adverse effects 
were not so apparent. One wrist in 
fourteen was improved, but there 
was progression of deformity in 
three others. The mean loss of 
total range in this group was only 
eight degrees, which is probably not 
a significant figure, but does indi
cate that wrist motion was not in
creased. 

In the comparison group the 



mean extension range was thirty-
seven degrees—a mean loss of ex
tension of five degrees with a mean 
loss of total range of only seven 
degrees. 

Metacarpophalangeal Joint: 

The development of metacorpophalangeal joints that had full pas
sive extension at the beginning of 
the study developed flexion deformi
ties. (Fig. 4 ) In addition, thirty-nine 
per cent of these joints lost flexion 
range with a mean loss of total pas
sive motion of fifteen degrees. 

Correction of flexion deformities 
of the metacarpophalangeal joint 
was not consistently achieved. (Fig. 
5 ) Nineteen metacarpophalangeal 
joints had a flexion deformity at 
the onset of the splint program. Of 
these, eight improved, eight were 
worse and three did not change. In 
addition, five more joints developed 
flexion deformities during the splint
ing program. The mean loss of total 
motion in this group was thirteen 
degrees. 

In the comparison group twelve 
per cent of the metacarpophalangeal 
joints developed flexion deformities 
and thirty-two per cent lost flexion 
range. The total range, however, 
was essentially unchanged. 

Proximal Interphalangeal Joint: 
The proximal interphalangeal joint 

was not directly splinted, but the 
mechanics of this joint were altered 
by the splinting of the metacarpo
phalangeal joint. Splinting seemed 
to adversely affect this joint also, in 
that there was a mean loss of total 
range of fifteen degrees, which can 

be compared to a mean loss of 
seven degrees in the group that 
would not use the splints. This may 
not be a significant change. 

DISCUSSION 
It must be emphasized that this is 

a very select group of patients. The 
fact that these patients were cared 
for at Rancho Los Amigos Hospital 
indicates that their disease was most 
often of severe magnitude, of pro
longed duration, and usually not 
amenable to out-patient manage
ment. Furthermore, an artificial se
lection occurred, in that most data 
was recorded during in-patient treat
ment, which eliminated some pa
tients that were in remission or lost 
to follow-up. 

The data recorded throughout 
was that obtained by passive mo
tion. There are many deficiencies 
in this method, particularly at the 
metacarpophalangeal joint. It was 
felt, however, that because of the 
wide variations in active motion, de
pending upon the amount of pain 
present, that passive motion was a 
more consistent and thus reliable 
figure. 

The group of patients used for 
comparison is extremely small. The 
term "Control" has been purpose
fully and carefully avoided, for in 
no sense of the word can this group 
be considered a control. The diffi
culties involved in attempting to 
match patients with rheumatoid dis
ease for control purposes have been 
widely stated. Many of these pa
tients were fitted bilaterally and 
some had surgical procedures on the 
opposite hand, thus eliminating the 



opposite hand as a control. How
ever, the comparison group does 
match well in terms of age, dura
tion of follow-up and presumably 
the nature of their disease. 

All of the patients in this series, 
in addition to being splinted, under
went a regular in-patient regimen of 
occupational and physical therapy 
designed to increase motion and 
strength, as well as correct or pre
vent deformity. It is not possible to 
separate the effects of this program 
as distinct from those occurring as 
a result of splinting. The compari
son group also took part in this pro
gram, but the number of variables 
and size of the group prevents any 
real observation in this regard. 

C O N C L U S I O N S 
Present hand splinting techniques 

and design are inadequate in rheu
matoid arthritis of the hand. This 
study does not pretend to demon

strate that the rheumatoid afflicted 
hand would not be amenable to a 
more scientifically designed or func
tionally oriented splint. 

A review of fifty-one patients 
with rheumatoid arthritis that were 
fitted with a dynamic hand splint, 
designed and used on the Rheuma
toid Arthritis Service at Rancho Los 
Amigos Hospital, suggest the fol
lowing: 

1. Hand function was not in
creased while using the 
splints. 

2. Progression of deformity 
was not consistently pre
vented. 

3. Correction of pre-existing 
deformity was not effec
tively achieved. 

4. Limitation of joint motion 
occurred that was probably 
greater than would be ex
pected if the hands had not 
been splinted. 



A C K N O W L E D G E M E N T S 
T h e c o n s c i e n t i o u s and ded i ca ted effort o f t he occupa t i ona l therap is ts o f R a n c h o 

Los A m i g o s Hosp i ta l mus t be a c k n o w l e d g e d . W i t h o u t t he i r f r equen t , ted ious and 
labor ious reco rd ing of jo in t range, th is paper w o u l d not be poss ib le . 

ADDENDUM 
Based on the f ind ings of th i s s tudy , a new sp l in t spec i f i ca l l y fo r r h e u m a t o i d 

a r th r i t i s of the hand has been des i gned . Its use shows p rom ise in fu l f i l l ing t he 
fo l l ow ing c r i t e r i a : 

1. R e d u c t i o n of pa in . 
2. De lay or p reven t ion of de fo rm i t i es . 
3. No s ign i f i cant dec rease in the f u n c t i o n of the hand wh i l e the sp l in t is be ing 

w o r n (a n u m b e r of cases have ac tua l l y demons t ra ted inc reased hand f u n c t i o n ) . 
T h i s sp l in t w i l l be desc r i bed in a later repor t a f ter the resu l t s f r o m the c u r r e n t 

con t ro l s tudy and i ts c l i n i ca l app l i ca t ion c a n be co r re la ted over an adequa te 
per iod of t ime . 
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A Modified Modification 
(Cosmetic Improvement of a Good Product) 

S I E G F R I E D W . P A U L , C . P . O . 
Director, Orthotic and Prosthetic Department 
Newington Hospital for Crippled Children 

One of the more recent newsletters of the A . J . Hosmer Corporation 
introduced a variation of the Northwestern University developed hip dis
articulation hip joint as now commercially available. 

The added technical feature consists of a lever arrangement providing 
stride control and stability of the hip joint during the walking cycle. 

Mr. Carlton Fillauer of Fillauer Surgical Supplies, Chattanooga, Tenn. 
is to be credited with the passing on of the basic idea which has been 
used by him for several years. 

This "home made" modification of a standard H.D. prosthetic hip joint 
had in its simplicity a feature not present in the Hosmer engineered prod
uct. Mr. Fillauer's approach offered cosmesis along with excellent joint 
and stride control eliminating the Hip-Knee strap of the Canadian design. 

The Hosmer product is combining the hip stride control with the North
western University joint causing cosmetic problems due to the anterior 
and proximal located axis of the hip stride control lever. 

Our approach to better cosmesis without loss of the excellent technical 
features is illustrated in the pictures one through three. 

The modification consists of the following changes: 
The socket attachment plate has been milled out of 2024 Duraluminum 

stock as one solid unit. (Illustration # 1 ) We eliminated the spherical 
washer adjustable unit which in our experience is helpful but not a neces
sity. The hip joint axis could therefore be located in a much closer 
proximity to the socket. It became also possible to orient the axis for the 
hip stride control lever at the anterior surface of the socket eliminating 
any anterior protrusion. 

We utilized the original set up block (after notching of the bars to 
prevent separation from the plastic) and the hip stride control lever. 

Dynamic alignment of the socket in relation to the lower prosthesis was 
easily obtained by using wedges inserted between the flush surfaces of the 
attachment plate and the prepared socket. 

Illustration number 1 demonstrates the plate after completion of the 
milling process and does not show the later on applied holes fitting the 
four socket attachment bolts. 



The idea of hip stride control 
has easily been misinterpreted as a 
hip lock but was intended to func
tion as a stride length control. The 
stride length depends on the margin 
between the distal and anterior stop 
of the lever and the bumper on the 
thigh section. We prefer to start a 
patient with a margin of about 1/8 
inch which will result in a short 
touching step of the beginner. It is 
easy to remove additional material 
once a gait pattern has been estab
lished and a longer stride length has 
become desirable. 

Our first unit was made for a 
teenage girl and the temporary 
leather cover shown in pictures two 
and three has been replaced with a 
cosmetic thigh restoration covering 
the entire thigh section including 
the closed front knee unit. 

This pilot model has now been 
in use for over nine months and has 
proven to be functional, durable, 
and of good cosmesis. 







in shape9 

in height 9 

in what 

they like... 

whatever the difference 

fits best 

Some people think that one garment can solve 
just about any problem. You know, same old design, 
just a bunch of different sizes. Who cares if it bulges here, 
binds there, pokes a little some place else. Who cares? 
T h e customer and the prescribing physician cares. Tha t ' s who. 
With Camp nobody gets in a bind, especially y o u . Because the Camp 
line just won't quit. In fact, we wrote a whole book about it. 
It's called the Camp Catalog and Physician's and Surgeon's Reference. 
Sometimes it takes four or f ive pages to show the sizes . . . 
and the styles . . . and the fabrics to fit just one condition . . . precisely. 
Because people are different, Camp has to be. And is. 
Tha t ' s the long and short of it. 



every C A M P style 

is a Mine within a Mine 

T a k e L u m b o s a c r a l s u p p o r t s f o r 
i n s t a n c e . T h e b a s i c p r o b l e m i n \ 
L u m b o s a c r a l s u p p o r t d e s i g n i s f i t . 
T h a t ' s b e c a u s e t h e s u p p o r t c o v e r s 
s u c h a w i d e a r e a . >, I 
O n l y C a m p c r e a t e s e n o u g h m o d e l s 
t o f i t a n y f i g u r e t y p e — w h a t e v e r 
t h e d i f f e r e n c e . 

E n o u g h f a b r i c s f o r a n y t a s t e 
Rayon figured cotton jacquard. Cotton warp sateen. 
Dacron and cotton mesh. Coutil. Surgical elastic. 
Lycra®. Nylon lace. To name a few. And we're ex
perimenting with new fabrics right now. 

E n o u g h m o d e l s f o r a p e r f e c t f i t . E n o u g h d e s i g n s f o r a n y t r e a t m e n t 
Camp offers over 30 different Lumbosacral models Front lace, side lace, back lace. Double adjustment, 
for women, over 20 for men. That's fifty. Multiply Triple. Snap button front, zipper, slim line hook 
that by a complete size range. How many does that adjustment. Two steels. Four steels. In any and all 
maker Over 400. Even we never figured out the combinations. When it comes to design you can 
exact amount. We know it's enough. Sixty years give your customers what is needed and what the 
of perfect fit proves it. doctor ordered. That's Camp. 

^^^^T^^m W m H * * - « S . H . C A M P & C O M P A N Y , J a c k s o n , M i c h i g a n 4 9 2 0 4 

190S-19S8... sixty years o f service and still growing strong 



REGIONAL 
SCHEE 

MEETING 
)ULE 

Date Region Place 

March 29, 30, 31 VIII Baker Hotel, Dallas 

April 4, 5, 6 IV American Hotel, Atlanta 

May 2, 3 1 Charter House, Cambridge, 
Massachusetts 

May 3, 4, 5 III Congress Inn, Williamsburg, 
Virginia 

May 17,18,19 V Heuston Woods State Park, 
Dayton, Ohio 

May 24, 25 II Americana Hotel, N.Y.C. 

May 31, June 2 IX Newporter Inn, 
Newport Beach, California 

June 14,15,16 VII & IX Wort Motor Hotel, 
Jackson Hole, Wyoming 

June 21, 22, 23 VI Drake Oakbrook, Chicago 

June 22, 23 X Oak Knoll Hospital, 
Oak Knoll, California 
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TRAUTMAN CARVER ATTACHMENTS 
C U T T E R S 

Small Cutter No . 2100A. 
No. 2100AB Blades 

Largo Cuttor N o . 21001. 
No. 2100BB Blades 

Sharpened for one-half cost of a now sol of blados, plus postage. 

C a r v e r # 2 1 0 0 
F o o t S w i t c h 
# 2 1 0 0 K 

M i d g e t C u t t e r 
# 2 1 0 0 H ( i n c l u d i n g 
a n e x t r a b l a d e ) 

— 

-4 
Medium Sand Core Small Sand Core Rasp No. 2I00E. Small Sand Drum 
N o . 2100C. Medium No. 2100D. Small W e resharpen the No. 2100F. Small 
size abrasive cones s i z e a b r a i i - v e Rasp for one-half size abrasive sheets. 
Coarse Cone No. cones only. Coarse cost of new, plus Coarse N o . S41T, 
S41D, Fine Cone Cone No. S41H, postage. Fine No. S41U. 
No. S41E. F i n e C o n e N o . .No. 2100FF - Flat 

S41G. Sides. 

Large Sand Drum No. 
21006. Large size abra
sive sheets. Coarse S41V, 
Fine S41W. 

Write for price and delivery date 

T R A U T M A N SPECIALTIES, INC. 
4 1 0 P o r t l a n d A v e n u e , M i n n e a p o l i s , M i n n . 5 5 4 1 5 

50 March 1968 



Now in stock 

THE RUHRSTERN BANDAGE 
A v a i l a b l e in the f o l l o w i n g sizes 

3 inch — 12 b o x e s pe r case 

4 inch — 10 b o x e s per case 

5 inch — 8 b o x e s per case 

O r d e r s f i l led p r o m p t l y — w r i t e : 

Fillauer Surgical Supplies, Inc. 
P. O . B o x 1 6 7 8 C h a t t a n o o g a , T e n n . 

ORTHOTIC SPECIALTIES 
LOWER EXTREMITY BRACE PARTS 

O n l y F i l lauer o f fers a source o f s u p p l y 

f o r 
A D J U S T A B L E S T A I N L E S S STEEL B R A C E S 

fo r g r o w i n g ch i ld ren 

L o w P r o f i l e — 

D r o p Lock K n e e Jo in t 

A d j u s t a b l e A n k l e J o i n t Bars 

Write for catalog 
S U R G I C A L SUPPLIES, I N C . 

Establ ished 1914 

P. O . B O X 1678 

C H A T T A N O O G A , T E N N . 
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" B e c k f i / L . ADJUSTABLE 
HYPEREXTENStON BRACE 

• Q u i c k r e l e a s e , s n a p -
o u t a t t a c h m e n t 

• A d j u s t a b l e , s e l f a l i g n 
i n g p o s t e r i o r p a d 

• R o t a t i n g a d j u s t m e n t 
f o r s t e r n a l a n d p u b i c 
p a d s 

• V e r t i c a l a n d h o r i z o n 
t a l s l i d i n g a d j u s t 
m e n t s 

• B i - l a t e r a l w o r m g e a r 
t r a c t i o n b a n d s 

• P l a s t i c w a t e r r e s i s t 
a n t p a d c o v e r s 

• C o n s t r u c t e d o f 24 S T 
a l u m i n u m 

1776 _Soo_U^ W o o d w a r d • B i r m i n g h a m . M i c h i g a n 

M A N U F A C T U R E R S O F P R E C I S I O N - M A D E B R A C E P A R T S 

B E C K E R O R T H O P E D I C A P P L I A N C E C O M P A N Y 

MODEL 
L-25 

2 4 H o u r Serv ice 

The Prime Source 
for Finest Quality 
Crutch Accessories 
CRUTCH CUSHIONS—Exclu
s ive c o n s t r u c t i o n assures 
long life and absolute crutch 
comfort. 
HAND GRIPS—Provides soft, 
sturdy grip while alleviating 
bl isters, cramps and wr is t 
tension. 
S A F E - T G R I P S — Prov ides 
sa fe , s k i d - p r o o f t r a c t i o n 
under t h e most d i f f i c u l t 
conditions. 

Catalog available 
on request 

G U A R D I A N P R O D U C T S 
C O M P A N Y , I N C . 

8277 Lankershim Boulevard 
North Hollywood, Calif. 91609 
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A N E W P R O D U C T O F M O D E R N R E S E A R C H 

Sloping, padded 
no-chafe top line. 

Extra wide, 7" padded 
tongue accommodates 

swellings and 
bandaging. 

Sabel gets 
all the breaks... 
with the new 
all-purpose AM-BOOT! 
T h e most versat i le and 

a c c o m m o d a t i n g boot e v e r d e s i g n e d , 

th rough cl in ical e x p e r i e n c e s 

and medica l requ i rements . 

He lps put a post surg ica l patient 

back o n his teet m a k e s h im 

ambula tory by provid ing c u s t o m 

features that ant icipate pract ical ly 

all pos t -surg ica l p rob lems. 

Sabel gets all the breaks . . . 
because they make their o w n ! 

Neutral last with ful l , 
squared-off toe. 
Neither right nor left. 
Notice elongated heel 

S A B E L ' S 

A M - B O O T 

S A B E L D I V I S I O N 
C . H . A L D E N S H O E C O 

B R O C K T O N , MASS 02401 

Heavy foam Interlining with soft, 
glove leather lining throughout. 
Pre-drilled holes in steel shank are 
marked and located on leather insole 

Steel shank is 
pre-drilled for easy 

brace attachment 
Heel is extra long 
to accept angular 
bracework. 
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S U P P L I E R S T O 

PROSTHETIC & ORTHOTIC FACILITIES 
P O W E R A I D 

F o r 
W H E E L 
C H A I R S 

P A R T S 
F O R 

B E C K E R 
T O R S I O N 
S P L I N T S 

C O M F O R T A I D S 

A M P U - T A L C 
A M P - A I D 

S T U M P - S P R A Y 
A M P U - B A L M 
M A R A T H O N 
S E ' S A L V E P I L L O W & S P L I N T S 

F O R H I P A B D U C T I O N 

B R A S S I E R E S 
T A Y L O R S P I N A L B R A C E 

W I T H S H O U L D E R S T R A P S 

C H A I R B A C K S P I N A L B R A C E W I L L I A M ' S L U M B O S A C R A L 
F l e x i o n B r a c e 

T H E K N I T - K I T E C O M P A N Y 
1 1 2 1 G R A N D A V E N U E • K A N S A S C I T Y . M I S S O U R I 6 4 1 0 6 

P H O N E : 8 1 6 - 2 2 1 - 0 2 0 6 
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T h e " O R I G I N A L " 
WILLIAMS Lumbo-Sacral Flexion Brace 

(Des igned b y Dr. Paul C . Wi l l i ams) 

"To reduce the lumbo-sacral lordosis 
and thus lift the weight from the 
posterior vertebral structures. Permits 
free ant . flexion of the lumbar spine 
but prevents extension and lateral 
flexions." 

Measurements : 

1. Chest (about 4" b e l o w nipple line) 

2. W a i s t (at nave l line) 

3. Pelvic (114 distance b e t w e e n g rea te r 
t rochanter a n d crest o f i l ium) 

4. Seventh cervical spinous process to 
the prominence o f C o c c y x . 

A L L O R T H O P A E D I C A P P L I A N C E S 
O r d e r s fi l led at the request o f members o f the profess ion o n l y 

MILLER BRACE & SURGICAL SUPPORT CO. 
P. O . B o x 2 6 1 8 1 

3 9 0 2 G a s t o n A v e n u e D a l l a s , T e x a s 

A l l Y o u r N e e d s For 
O R T H O P E D I C A N D P R O S T H E T I C A P P L I A N C E S 

SUPPLIES 
U n d e r O n e Roo f 

Coutils • Moleskins • Brocades • Elastics 
Non-Elastics • Nylon Lacings • Buckles 
Tools • Air Foam • Steels • Vibretta 

PRENYL® VELCRO 
'The Most Versatile Material for Splinting" New concept in fastening 

distributed to the 
Orthopedic and Prosthetic Professions 

by 

L. Laufer & Co. 
5 0 W e s t 2 9 t h S t r e e t • N e w Y o r k 1, N . Y . 
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INTRODUCING 

ANEW 
PROGRAM 

W H E N SHOE 
PRESCRIPTIONS 

A R E NEEDED 

. . . w i t h 
adjustable 
forefoot 
abduction 
strap 

Packaged 1 shoe to a box 

New 
Advanced 
Equa lateral 
Straight 
Last Boot 

. w i t h ankle 
and heel control strap 

Duo-Plex Bendable Night 
Splint 

. . . N E W Scienti f ic Advance 
in Splint Techniques 

Fu l l range of settings for 
internal and external 

torsional factors 

Abduct ion 
Shoe and 
Oxford 
. . . constructed 
to obtain 
T R U E abduction 
" F o r c e -

Small 3 to big 3 

Equi la tera l 
Straight Last 

Symmetr ical 
Construct ion — 
Flexible Shank 

T h e Ax ia l 
Straight Last Shoe 

A r c h Feature Shoes 

. . w i t h extra 
functional 
features 

T h e Surgical Boot 

PLUS 
• Basic Abduct ion Boot 

(clubfoot) 
• Basic Equa lateral Open-

toe Boot 
• Plastic Tors ion Splint 
• Fr iedman Counter Splint 
• Thera-Pedic Measuring 

Device 

Careful ly Selected F i t t e r s . . . 

• Conscious of foot health 
needs 

• T ra ined to f i l l al l 
prescript ions 

• Offer ing complete mis-
mate service 

• Offer ing depth in siz ing 

A L L FROM 

P.O. Box 2005 
Milwaukee, Wis . 53201 
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only the finest 
in leather and rawhide will do „ . . 

.. . since 1928, specialists in 
m" 

I 

providing that supreme quality 

of skins required for exacting 

rosthetic and orthopedic use 

S U T T O N S A N D E R S P E E D S 
C U T T I N G T I M E B Y 4 0 ? b ! 

B E L T S L A S T F O R M O N T H S 
Designed especially fir the Ink lad knee prefessiei. 
Compact, fast-cutting sander ises 60-inch belts with 
12-second change feature. Pawerfal exhanst collects dost 
in a drawer, trick change fitting accommodates flap 
emery wheel, nannkeag sander, or metal cone shaped 
cotter. Oiled for Kfe. Only 51" high, 19" wide, 27" 
deep. In daily nse ky arthetists all over America. 
Send cannon today! 

8053 Litxsinger Rd . . St. Louis, Mo. 63144 Mission 7-0050 

Offices in Principal Cit ies 

Pleat* send complete Information on Sutton's SJ 2*0. 

N a i t l « _ , _ I I . I H - I H ~ - ~ 

Firm 
Address 

C i ty .... Sta te . Z ip. . 
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SCOLIOSIS BANDAGE OF DR. KALLABIS 
N o w A v a i l a b l e in 8 S izes : 

o p to 9 m o n t h s S i z e 1 

2 y e a r s 2 

3 V 2 y e a r s 3 

6 y e a r s 4 

9 y e a r s 5 

12 y e a r s 6 

15 y e a r s 7 

o v e r 15 y e a r s 

CO 

O u r Sa les P r o g r a m in C o n v e n t i o n a l a n d S a f e t y K n e e s 

Model 98 single axis knee 
in poplar or balsa 
nine sizes 

Model 200 safety knee w / o 
kicker 

Model 204 safety knee 
w/outs ide kicker 

Model 205 safety knee 
w/ ins ide kicker 
five sizes 

Model 209 stereo safety knee 
w / o kicker 

Model 304 positive lock knee 

Model 319 new single axis 
knee with cosmetic 
features 

Available from: 

W A G N E R ' S O R T H O P E D I C S U P P L Y C O . 
P . O . B o x 1585 Sal t L a k e C i t y , U t a h 84110 
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M y o - E l e c t r i c A r m 

N e w H a n d w i t h 
C a b l e C o n t r o l o r 
P n e u m a t i c C o n t r o l o r 
M y o - E l e c t r i c C o n t r o l 

P n e u m a t i c A E Se t - l i ps 

P n e u m a t i c V a l v e s 

E x t e r n a l l y P o w e r e d 
" F e e d e r " 

E n g e n Plast ic H a n d 
O r t h o s i s 

Braces 

Plast ic H i p - D i s a r t i c u l a t i o n 
S e t - U p 

Ful l l ine o f A / K 
C o m p o n e n t s 

Feet 

K n e e J o i n t s 

M a n y m i s c e l l a n e o u s i t ems 

i n c l u d i n g : 
F o a m Plast ic 
K n e e / J o i n t S q u a r i n g 

J i g s 
T r o u s e r P ro tec to rs 
Etc. , Etc. 

FOR 
NEW 

DEVELOPMENTS 
LOOK TO 

For detailed information contact: 

ORTHOPEDIC INDUSTRY, INC . 
21914th AVENUE NORTH 

MINNEAPOLIS, MINN. 55411 

D I S T R I B U T E D B Y : 
U K Prosthetic Supplies, lec. — Bellmore, L. I., New York 

Kinsjstey Manufacturing Co. — Costa Mesa, California 
Pel Supply Company — Cleveland 2, Ohio 

The Knit-Rite Company — Kansas City 6, Missouri 
Southern Prosthetic Supply Co. — Atlanta 9, Georgia 
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READY T O FIT HAND, W R I S T A N D FINGER BRACES, 
CERVICAL BRACES, T R A I N I N G AIDS A N D SPECIAL 
APPLIANCES - PLUS A COMPLETE LINE OF SPINAL 
A N D LEG BRACES C U S T O M M A N U F A C T U R E D T O 
Y O U R MEASUREMENTS. 

C O M P L E T E C A T A L O G A V A I L A B L E O N REQUEST 

C. D. DENISON ORTHOPEDIC APPLIANCE CORP. 
2 2 0 W . 2 8 t h S t r e e t - B a l t i m o r e , M d . 21211 
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AK AMPUTEES 
NOW ENJOY GREATER 
WALKING FREEDOM 
AND BETTER COSMESIS 
WHEN THEIR 
PROSTHESES 
COMBINE 
THE IMPROVED 

D U P A C O 
H E R M E S 
HYDRAULIC SWING PHASE 
CONTROL UNIT 

*and 
O H I O W I L L O W W O O D 
proportioned wood setup j 

DUPACO 205 North Second Avenue, Arcadia, California 
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Register Now 
ATCO O R T H O T I C S T R A I N I N G C O U R S E 

S H E R A T O N A T L A N T I C H O T E L N E W Y O R K 
A P R I L 22, 23, 24 

M O N D A Y , T U E S D A Y , W E D N E S D A Y 

(immediately preceding the N E S T I exposition, 
and at the same hotel) 

This course will repeat the highly acclaimed sessions of 
last autumn's course: 

A N A T O M Y R E S E A R C H , as it applies to the proper fit
ting of Atco's newest series of surgical supports for men 
and women. 

A L T E R A T I O N T R A I N I N G , with actual "do-it-yourself" 
sessions on the sewing machine by those attending. 

SURGICAL SUPPORTS FOR WOMEN 

mperial 
SURGICAL SUPPORTS FOR M E N 

To register in the April Atco Orthotics Training Course, write at once to: 
Miss Evelyn Karasek, Educational Director 

atco surgical supports, inc. 
4 5 0 P O R T A G E T R A I L , C U Y A H O G A F A L L S , O H I O 4 4 2 2 2 
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A O P A S H O P M A N U A L S 

T h e A O P A S h o p M a n u a l s w h i c h w e r e p l a c e d o n t h e m a r k e t i n O c t o b e r , 
1967, a r e n o w a v a i l a b l e t o b o t h m e m b e r s a n d n o n - m e m b e r s o f t he o r g a n i z a 
t i o n . T h e t w o m a n u a l s , e n t i t l e d Orthotic Shop Manual a n d Prosthetic Shop 
Manual, a r e d e s i g n e d f o r t h e use o f s h o p s a n d co l l eges i n t r a i n i n g f u t u r e 
O r t h o t i s t s , P r o s t h e t i s t s , a n d s u p p o r t p e r s o n n e l . 

E a c h m a n u a l p r o v i d e s s tep -by -s tep i n s t r u c t i o n s f o r the t r a i n e e i n b a s i c a n d 
a d v a n c e d f a b r i c a t i o n p r o c e d u r e s as w e l l as t e x t m a t e r i a l c o v e r i n g p e r t i n e n t 
too ls a n d m a t e r i a l s . A l s o i n c l u d e d i n e a c h m a n u a l is a g l o s s a r y o f c o m m o n l y 
u s e d t e r m s . A n i n s t r u c t i o n g u i d e f o r t he use o f t he i n s t r u c t o r o r s u p e r v i s o r 
w i l l be a v a i l a b l e i n the n e a r f u t u r e a n d w i l l be a u t o m a t i c a l l y f o r w a r d e d to 
a l l w h o h a v e p u r c h a s e d m a n u a l s . 

E v e r y s h o p o w n e r o r m a n a g e r w h o h a s h a d t he d i f f i cu l t t ask o f t r a i n i n g 
m u c h - n e e d e d t e c h n i c i a n s w i t h o u t a p p r o p r i a t e t r a i n i n g m a t e r i a l s a n d t e c h 
n i q u e s w i l l find t he m a n u a l s i n v a l u a b l e . T h e y a r e d e s i g n e d to r e q u i r e a m i n i 
m u m o f p e r s o n a l s u p e r v i s i o n a n d i n s t r u c t i o n , a n d e v e r y e f f o r t h a s b e e n m a d e 
to i n c o r p o r a t e the best a n d m o s t m o d e r n t e c h n i q u e s . 

T h e m a n u a l s a r e a v a i l a b l e e i t h e r i n d i v i d u a l l y o r i n sets. P r i c e h a s b e e n 
set at $15.00 p e r i n d i v i d u a l m a n u a l o r $25.00 p e r set o f t w o . 

B a s e d o n t h e e x c e l l e n t r e s p o n s e t o t he m a n u a l s , w h i c h w e r e d i s p l a y e d f o r the 
first t i m e at t he G o l d e n J u b i l e e A s s e m b l y , t h e y a r e w e l l w o r t h t he cost . T h e 
t h i r t y sets d i s p l a y e d w e r e p u r c h a s e d w i t h i n a f e w h o u r s a n d o r d e r s a m o u n t i n g 
t o m o r e t h a n $1,000.00 w e r e t a k e n i n o n e a f t e r n o o n . 

T h e f o l l o w i n g o r d e r f o r m is i n c l u d e d f o r t he use o f a n y o n e w h o w i s h e s t o 
o r d e r m a n u a l s . J u s t c o m p l e t e t he i n f o r m a t i o n b l a n k s a n d s e n d t he f o r m to t he 
A O P A N a t i o n a l O f f i c e , 919 18 th S t ree t , N . W . , W a s h i n g t o n , D . C . 20006. 

P l e a s e s e n d m e the f o l l o w i n g : 

cop ies o f Orthotic Shop Manual @ $15.00 e a c h 

t c o p i e s o f Prosthetic Shop Manual @ $15.00 e a c h 

sets o f s h o p m a n u a l s ( O r t h o t i c a n d P r o s t h e t i c ) @ $ 2 5 / s e t . 

N a m e 

S t ree t — 

C i t y & S ta te —, 

• C h e c k e n c l o s e d • B i l l m e 
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T h e 1968 N A T I O N A L A S S E M B L Y o f t h e 

A M E R I C A N O R T H O T I C A N D P R O S T H E T I C A S S O C I A T I O N 

w i l l be h e l d 

S E P T E M B E R 27 t o 30 , 1968 

a t t h e 

H O T E L R A D I S S O N 

M I N N E A P O L I S , M I N N E S O T A 

For P r o g r a m Deta i l s a n d R e g i s t r a t i o n I n f o r m a t i o n 
w r i t e t o 

T h e A m e r i c a n O r t h o t i c a n d Prosthet ic A s s o c i a t i o n 

9 1 9 - 1 8 t h Street , N . W . , Su i te 130 

W a s h i n g t o n , D . C . 20006 

T h e A s s e m b l y is o p e n to a l l w h o a r e i n te res ted in t h e 
r e h a b i l i t a t i o n o f t h e o r t h o p e d i c a l l y d i s a b l e d 
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"PLASTISKIN" Perfection 

" C o l o r s t a b i l i t y is g o o d , p e r m a n e n c e is s a t i s f a c t o r y -
r e s i s t a n c e t o so i l ing is s u b s t a n t i a l l y s u p e r i o r -

a r e m u c h e a s i e r t o k e e p c l e a n . " 

" H u m a n L i m b s & T h e i r S u b s t i t u t e s , " s p o n s o r e d b y 
C o m m i t t e e o n A r t i f i c i a l L i m b s , N a t i o n a l R e s e a r c h C o u n c i l . 

Tenenbaum, Prosthetics 
463 -469 East 1 4 2 n d St ree t , B r o n x , N . Y . 10454 


